United States
Department of
Agriculture
Forest Service

October2017

L
S
>

THENT OF AGRICY

Still Creek
Watershed Restoration
Completion Report

Mt. Hood National Forest
Zigzag Ranger District

Prepared by
Matthew DeAngelo
Olivia Guthrie
NicholasFloyd
Catherine Dillon
Greg Wanner




SUMMARY

Between 2012and 2017, the Mt. Hood National Forest and its partners performedxeensive restoration work within
the Still Creek & field watershed. Restoring the health of Still Creekvatershed is vital to recover healthy populatiors
of threatened and endangered fish and wildlife species and has beeamed a priority by both the US Forest Service and
the Sandy River Basin Partners. Total investments in theatershed amounted to nearly £.2 million dollars and have
resulted in significant improvements in habitat quality,water quality, and ecosystem function Restoration was guided
by the Still Creek Watershed Restoration Action Plan (WRARJSDA 2011) which identified 19 essentialprojects to be
completed in-stream, within the riparian zone, and at thevatershed scale.The statedgoals of the 2012 Still Creek
Watershed Restoration Action Plan (WRAP) were as follows:

Goal 1: Restore natural watershed processes, including riparian fustion, in-channel habitat, roadrelated
impacts, anderadication of invasive plants to recoverimprove production of ESA listed salmon and steelhead.

Goal 2: Improve water quality in Still Creek by improving riparian forest health through additional shading to
surface waters and through a reduction in sedim@t delivery from road-related impacts.

Goal 3: Provide education engagement opportunities for summer home owners/private landowners/general
public to learn about watershed restoration.

Goal 4: Provide jobs to local contractors, material suppliers, sport $ihing industry.

Goal 5: Maintain and strengthen partnership between the Mt. Hood national forest, coalition of Sandy River
Basin Partners, summer home owners and private landowners.

This document describes each of the outcomédsr 19 essential projects dscribed in the Still Creek WRAP. In summary,
in-stream restoration actionsimpacted over 8 miles of the Still Creekmain channeland an estimated 185 acres of
floodplain habitat. Additional restoration projects occurred throughout the watershed andled to significant
improvements in riparian health and decreases in chronic delivery of sediment and contaminants into Still Creek and
its tributaries. Major restoration accomplishmentsinclude the following:

The placement of2,300 pieces oflarge woodthroughout the Still Creek main channel and floodplain
The creation 0f240 log jam structures throughout the Still Creek main channel and floodplain

The reconnection of6.5 miles of side channels to the main channel

The removal of barriers providing accesso 3.15 miles of habitat for migrating salmonids

The restoration of native riparian vegetation and species composition at 23 riparian rehabilitation sites
The eradication ofinvasive plants from multiple sites throughout the basin

The rehabilitation of 19 dispersedcampingrecreation sitesin the riparian reserve

The replacement of5 culverts

The replacement or upgrade of8 septic systemsconnected with the recreation residence program
The rehabilitation of 6 miles of ditch lineon Road 2612 in the riparian reserve

The removal ofseven direct water intake structuresfrom Still Creek and replacementith five wells
The enhancement 0B.3 miles of stream with marine derived nutrients

The installment of 30 sediment control structures alongUSHighway 26 and Oregon Stee Highway 173
The resurfacing 0f9.1 miles of Road 2612
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The result ofthis work benefits endangered salmon andtgelhead in the Still Creek watershed, as well as the Sandy
River Basin as a wholeThe main purpose of this document is to provide an overviev of restoration actions and related
monitoring completed within the Still Creek watershed This document is split into four main sections

Section |. Introduction and Background provides an overview of the Still Creekwatershed, restoration
partnerships, and planning framework behind restoration activity.

Section Il. In-stream Restoration Actions provides detail regarding in-stream restoration work and
summarizes theresults of in-stream habitat surveys performedbefore and after restoration

Section Il1. Watershed Restoration Actions provides detail regardingwatershed restorationwork (essential
projects SG9 through SG18), which pertained to rehabilitating the riparian zone and mitigating impacts from
roads and other sources of sediment.

Section IV. Gaal Status revisits the aforementioned goals1-5 to discuss how each of these goal were
accomplished.
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SECTIONINTRODUCTION AND BACKGROUND

Still Creek is a @ field watershedlocated within the Zigzag River B field watershed (Figure 1), itself a part of theSandy
River 4t field watershed. The Sandy River bsin historically supported salmon and stediead populations nunbering
in the tens of thousandsput these numbers have significantly declined in the last century (Taylor 1998Aside from
the Salmon River, Still Creek provides the highest densities of spawning and rearing habitat for salmonidshia Sandy
River basin USDA 201). In particular, Sill Creek supports several species of anadromous salmonidisted Threatened
under the Endangered Species Act (ESAhcluding spring Chinook salmon (Oncorhynchus tshawytschacoho salmon
(Oncorhynchus ldutch), and winter steelhnead Oncorhynchus mykigs The watershed also supports resident rainbow
trout (Oncorhynchus mykigs resident and anadromous forms of coastal cutthroat trau(Oncorhynchus clark), dace
(Rhinichthys gp.), mountain whitefish, (Prosopium williamsai) and sculpin (Cottidae pp.) (USDA 2011).

- Mount Hood National Forest
®  Major Cities

o,y
o hereek
Zigzag
River (¢ a
e TR Loy

O
S
&

Wing
Cregy

== Named Stream
E Zigzag River 5th Field Watershed
- Still Creek 6th Field Watershed

Mount Hood National Forest

Figure 1 The location of Still Creek 6th field watershed within the Zigzag 5th field watershed, the Mount Hood National ForestStated tf Oregon.
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The Zigzag watershed includes hatat for several "species of concern,” all of which are tied to the Endangered Species
Act, National Forest Management Act (NFMA) regulans, or Forest Service policy, includingoth the spotted owl (Strix
occidentalis cauring and Cope's giant salamandefDicamptodon copéi The watershed also supports several sensitive
plants on the Regional Forester's Sensitive Species List, including ground cedaygopodium complanaturj and fir
clubmoss Huperzia sp.) (USDA 2011).

The Still Creekwatershed is approximately 14,412 acres in size. Still Creek originatéselow the Palmer Glacier and a
SAOEAO T £ OPOET CO 11 - 08 (-folndshavpackiat@xistsEtAhd highésteleatndBOA AU U
1995). About 98.3% of the watershed islocated within National Forest LandThe watershed is a popular area for hiking,

fishing, and camping, and receives a significant number of tourists from the nearby Portland Metropolitan Area. U.S.
Highway 26, a major arterial route between Portland and central Oregodjssects and serves as a primary access to the
watershed. Private lands within the watershed includegarts of thecommunities of Government Camp, Rhododendron,

and the Faubion/zZigzag areas. Additionally, 128ecreational residences line the lowest 3 milesf the stream.

For a more complete characterization of the StiCreek watershed, see the 2011Still Creek Waershed Resbration
Action Plan (USDA 2011

Partership History

Restoration activities in Still Creek aretiered within the restoration partnerships and planningof the greater Sandy
Riverbasin) T OEA 1 AOA pwwndOh OEA 1 EOOEIheadhafve @& Babdk RivedbirA A OT 1 1
under the Endangered Species Act (ESApurred entities in the basinto come together in a collabrative manner and

to form the Sandy River Basin Partnership (SRBP) in 1999. The original partnership includedet City of Portland,

Portland General Electric (PGE)he National Marine Fisheries Service (NMFS}he Oregon Department of Fish and

Wildlife (ODFW),the U.S. Fish and Wildlife Service (USFW@nd the U.S. Forest Service (USFS). The SRBP dilace

grown to include 14 partnerst.

In 2004, the partners establishedhe Sandy Rver Basin Working Group (SRBWG) tasked witprioritizing restoration
initiatives throughout the basin. The SRBWG adopted anchor habitat approach which prioritizes restoration of
relatively intact riverine habitats that support specific life history stages of salmon and steelhead to a greater extent
than the stream system #&large (Frissell 1994). These anchor habitats alsact asimportant refugia during adverse
environmental conditions (Frissell 1998). The SRBWG identified key anchor habitats throughout the basirand
identified the lower portions of Still Creek as anchohabitat for Chinook salmon, coho salmon, and winter steelhead
(SRBWG 2006).

To leverage resources anaoordinate restoration benefitting anadromous salmonids the SRBW&ompleted the Sandy
River Aquatic Habitat Restoration Strategyn 2007 (SRBWG 2007). Té aquatic habitat restoration strategy for the
Sandy River basirestablished geographic priority areas and &ierarchical framework for directing future investments
toward high priority restoration needs. The documentidentified the main-stem of the SandyRiver, the Salmon River,
and Still Creek agop restoration priorities.

Forest Service Planning Framework

The restoration initiatives outlined in this report relate to USFSplanning frameworks dating back to the Northwest
Forest Plan Aquatic Conservation Strategy (ACS) (USDA and USDI 1994)nder the ACS, the USFS completed a
watershed analysis of the Zigzagtfield watershed, including the Still Creek sufwatershed, in1995 (USDA 1995) and
updated in 2004 (USDA 2004). The watershed analysis identifie@storation opportunities at the watershed scalghat
support broad ecosystem management objectives described in the Northwest Forest Pldine 2005 Region 6 Aquatic
Restoration Strategy (USDA 2005; updated USDA 2008) provided direction for including watéed restoration into
forest plans and prompted the completion of lhe 2007 Sandy River Basin Aquatic RestoratioPlan (SRBWG 2006,
SRBWG 2007).

YT ¢mpmh OEA WaierShkddddndiioh Grarkeldkkd(\WCF) (USDA 2010) provided a more comprehensive
approach for restorationof watersheds onNational Forest landand required each forest to identify priority watersheds

OEOI OCE A OAI T AEOEIT Al AOO6 OAT OET C 1 AOET A8 4doAMi7THb& DOI A
National Forest and equired the completion ofthe 2011 Still Creek Watershed Restoration Action Plan (WRAP). The

1 The Sandy River Basin Partners: Clackamas County, Columbia Land Trust, METRO, Multnomah County, National Marinevicieh@tieshNgture Conservancy, Northwest Steelheaders, Oregon
Department of Fish and Wildlife, Pihd Water Bureau, Sandy River Basin Watershed Council, The Freshwater Trust, USDA, Mt. Hood National Forest, USDhrBLikanagement, and Western
Rivers Conservancy.
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WRAP tiered to the broa@r 2007 Sandy River Basin Restoration Strategy as well as to the 1995 Zigzag River Watershed
Analysis (USDA 1995) and provided greater detail regarding essential projects, timelines, costs, and partnersThe
WRAP is focused on improving metrics associated with the condition class rating outlined in the W@Hditional detail
regarding targets, project areas, implementation, angrojected regoration costs werecompiled in the 2013 Still Creek
Rehabilitation Project document(USDA 2013).

Essential Projects

The Still Creek WRARUSDA 2011)identified 19 essential projectsfor restoration in Still Creek (Talde 1). Sections Il

and Il of this report are structured around these 19 essential projects, which are broadly split into two categories:n
stream restoration projects (essential projects S€EL to SC8; CG1) and watershed restoration projects (essential

projects SG9 to SG18). In-stream regoration projects pertain to in-stream and floodplain habitat workalong the main

channel and floodplain of Still Creekn nine distinct project areas. Watershed restoration projects pertain to projects
aimed at rehabilitating the riparian zoneand mitigating impacts from roadsto increase water quality.

Table 1Essential projectseparatednto in-stream restoration projects and waterskgzhle restoration projects.
In-Stream Restoration Projects
Essential
Project
SC1 | TheCabins
SG2 | The Straights
SG3 | The Compression
SG4 | Mars Attacks
SG5 | The Elder Growth
SG6 | The Pumpkin Patch
SC7 | The Canyon
SG8 | Headwaters Nirvana
CC1 | Cool Creek Confluence
Watershed Restoration Projects
Essential

ProjectArea Description

Increase complexity and floodplain connectivity
Increase complexity and floodplain connectivity
Increase complexity and floodplain connectivity
Increase river complexity and protect rqaism.
Increase complexity and floodplain connectivity
Increase complexity and floodplain connectivity
Increase complexity and floodplain connectivity
Reduce entrenaient and increase complexity
Adjustfive log weirs to increase fish passage

. Project Name Description
Project
SG9 | Riparian Rehabilitation Thin alder and conifer stands to release damtrconifers; plant variety of conifers
SC10 | Invasive Plant Removal Conduct rapid response invasive plant rembyahand pulling
SC11 | Campsite Rehabilitation Rehabilitate riparian conditions at dispersed campsites reducing sediment inpu
SC12 | FS RaA2612 Culverts Replace undersized culverts orZB32 to reduce fine sediment inputs
SC13 | West Leg Road Replace culverts and rehabilitate ditch line

SC14 | Cool Creek Tract Water Withdrawals Replace direct water intakes in Still Creek with wells
SC15 | Recreational Residence Septic Replacemen{ Replace open septic systems with approved closed systems
SE16 | Marine Derived Nutrient Enhancement Enhance marinélerived nutrients in Still Creek with surplus hatchery salmon
SC17 | US Highway 26 Sediment Traps Install £diment traps along Highway 26d Oregon State Highway 173
SC18 | Road 2612 Surface Enhancement Spot rock Roa@612to minimize chronic sedimeitansport
Note: SC = Still Creek; CC = Cool Creek

Funding

The 2011 Still Creek WRAP identified ne&r 3.7 million dollars of investment over a Syear period to improve the
6th field watershed to a higher condition class. Nearly 71% of the estimated costs were forstream restoration
while the remaining 29% was for water quality, riparian, and road inprovements (USDA 2011). The Zigzag Rang:
District recognized that a majority of the funding and irkind contributions for restoration were going to come
directly from Sandy River Basin Partners. Instream restoration actions were to be completed in closalaboration
with The Freshwater Trust, BLM, Sandy River Basin Watershed Council, Oregon Department of Fish and Wilc
(ODFW), and Portland Water Bureau (PWB)The Forest Service and Oregon Department of Transportation woul
need to collaborate on theJS Highway 26 sediment issues heZigzag Ranger Districhas a long history of partnering
with ODFW and PWB when it comes to monitoring in the Sandy River Basin. It was also recognized that the c:
owners in the recreational residence program were ging to take the lead as part of their special use permit ir
improving water quality issues in Still Creek.
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SECTION.IN-STREAM RESTORATION ACTI@<Sential ProjectSC1 through Ca

This section of the report describes irstream restoration actions The first several sections outline irstream objectives,
in-stream monitoring, and the results of instream habitat surveys as they pertain to each objective-ollowing are nine
sections providing narratives and maps for each istream restoration project area.

In-stream restoration work occurred between river mile 0 (RM 0.00) (at the confluence with the Zigzag River) to river
mile 8.01(RM 8.01)between the summers of 2012 and 201.7Restoration activitieson the main stem of Still Creekvere
splitinto eight project areas based on stream characteristics, history, and restoration needsgure 2). The eight project
areas are named as followsthe Cabins (RM €3.14), the Straights (RM 3.143.42), the Compression (RM 3.43.19),
Mars Attacks (RM 3.914.10), the Elder Growth (RM 4.164.41), the Pumpkin Patch (RM 4.45.00), the Canyon (RM
5.00-6.51), and Hedwaters Nirvana (RM 6.518.01). General haracteristics for each progct area can be found in Table
2. A ninth project area, the Cool Creek Confluence @mtial project CCl), is locatedon the lower 0.65 miles of Still
# O A A E &striblitakyQTCpAl Creek Key in-stream restoration accomplishments included the addition of 2,300 pieces
of large wood debris to the stream, thereation of 240 log jams, thereconnection of 6.5 miles of side channel habitat,
and theformation of 62 main channel pools. Additionally, the removal of 5 log weirs in Cool Creek opened 0.65 miles of
previously unavailable habitat to migrating salmonids.

0 1 2
) Viles

- Project Areas

I still Creek 6th Field Watershed

[l A 5
‘ In-stream Essential Projects
- CC-1 Cool Creek Confluence i

| I sc-: cabins

| B sc 2 staighes
- SC-3 Compression

| I s+ Mars Accacks

1 - SC-5 Elder Growth

| - SC-6 Pumpkin Patch
‘ - SC-7 Canyon

‘ - SC-8 Headwaters Nirvana

Figure 2Still Creek résration project areagRMO ¢ 8.01).
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Table 2Project Area characteristics.

Przjree(;t Cabins Straights | Compression] Mars Attacks| Elder Growth| Pumpkin Patcf Canyon | Headwaters Nirvang
River Miles (rm) 0.0-3.14 | 3.14-3.42 | 3.42-3.91 3.91-4.10 410-4.41 4.41-5.0 5.0-6.51 6.51-8.01

Channel Length ()n 1.19 0.28 0.49 0.19 0.31 0.59 1.51 15
Floodplain Size (acrej{ 28.5 11.8 21.8 7.9 7.4 20.2 28.3 30.8
Elevation Min(ft) 1717 1810 1869 1955 1976 2031 2112 2444
Elevation Max. (ft) 1810 1869 1955 1976 2031 2112 2444 2824
Elevation Change (ff 93 59 86 21 55 81 332 380
Valley Length (ft] 5089 1180 2315 1076 1228 2730 7496 8372

“The Cabins project area is split into 3-putijiect areas split betweeRMO and3.14; all data only represertie¢ 1.19 miles which received restoration treatment.

Key Partnerships

The Sandy River Basin Partners (SBRR)ere instrumental in prioritizing and funding in-stream restoration projects
within the Sandy River basin and giving direction to the types of résration activities that would give the most benefit

to threatened salmonids in Still CreekThe Freshwater Trust BLM, and the Sandy River Basin Watershed Council
(SRBWC)secured EOT AO OEOI OCE OEA /1 OAci1T 7AOAOOEAA %ieBNatershdd AT O
Restoration Initiative (WWRI), Portland Water Bureau Habitat Conservation Plan grant®National Forest Foundation
Matching Awardsand Treasured Landscapes grants, National Fish and Wildlife Foundation, Secured Schools Title Il
funds,and FS ChHenge Cost Share grant$n-kind contributions from partners were critical to the success of restoration

in Still Creek. Inkind contributions included partners such as Oregon Department of Transportation, Wilderness
Volunteers, Mazamas, Farline Bridgent., and Clackamas Countyzunding for pre- and post-project monitoring funding
was secured through the Portland Water Bureau and Portland General Electric (PGAE) in collaboration with The
Freshwater Trust and ODFW The Forest Service contractedhe UDA TEAMSEnterprise Unit for completing the
designs of all instream and riparian rehabilitation projects. Partners frorODFW U.S. Fish and Wildlif§USFWS)the
National Oceanic and Atmospheric Administration (NOAA}he BLM, Portland Metro, the Nature Camiservancy (TNC),
The Freshwater Trust, the Sandy River Basin Watershed Coungihe PWBand Forest Service staff from other National
Forests have actively reviewed the designs for all instream and riparian habitat restoration projects.

Objectives

Though specific restoration actionsvaried for eachproject area, in-stream restoration actions were guided bythree
objectives: (1) increase large woody debrifLWD), (2) enhance aquatic habitat, and (3) restore floodplain connectivity
(USDA 2013) Each objective was then further subdivided into specific targets, outlined below:

Objective 1. Increase Large Woody Debris

Objective laincrease main channel key LWD pieces to 80 pieces pever mile for all project areasto meet
standards set bythe Columbia Rive Basin Anadromous Fish Policy and Implementation Guide (PIGYEDA
1991). Key pieces of LWD are defined as pieces of LWD with a minimum length of 50 feet and a minimum
AEAT AOGAO T &£ ¢t16 AO uvn AZAAO &EOI I OEA 1 AOGCAOO Al As
Objective 1blncrease main channel ky LWD pieces to 106 pieces per river mile for all project areas, according
to the Mt. Hood National Forest Land and Resource Management Plan (LRMPSDA 1990. Key pieces of LWD

are defined as pieces of LWD with a minimum length of 50 feet and a minimuhmE AT AOAO T £ ¢106 AO
the largest end.

Objective 2. Enhance Aquatic Habitat

Objective 2aincrease main channel pool densityo 26 pools per mileto meet PIG standardgUSDA 199). A
pool here is defined as a channel spanning feature with a mimum residual pool depth of one foot or greater.

Objective 2bincrease main @iannel primary pool density to meet LRMPstandards (USDA 199). A primary
pool here is defined as a channel spaing feature with a minimum residual pool depth of three feet ogreater.
This standardspecifies that project areas with an average gradient of less than 3% should have one pool every
five to seven channel widths; project areas with an average gradient of greater than 3% should have one pool
every 3 channel widths. Pod density targets were calculated based on channel widthsreported prior to
restoration (Table 3).

Objective 2ctncrease average residual pool depth to four feetrgreater in all project areasResidual pool depth
refers to the maximum depth of the poolminus the depth of the pool tail crest, or the point at which water
begins flowing out of the poolThis standard is considered to apply only to primary pools.
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Objective 2d:Increase spawning habitat by 30%or to 2,000 square yards per river mile. For this report,
spawning gravelsare considered patchesof stream substratewhere the dominant gravel size was beteen 64
mm and 256mm along the secondanaxis.

Objective 2elncreasesinuosity to greater than 1.2overall and to thetargets set per project aras in the Still
CreekRehabilitation Project document(USDA 2013) (Table R

Objective 2f:Decrease thalweg tpdient overall and to the targets set per project areas in the Still Creek
Rehabilitation Project document (USDA 2013) (Table 3).

Objective 3. Rewre Floodplain Connectivity

Objective 3alncrease side channel to main channel ratio to greater than 0.4 overall, and increase side channel
lengths to matd or exceed historic estimates (Table B

Objective 3bincrease the two year flow recurrence iterval floodplain inundation acreage to greater than 30%
above existing conditions in the lower project areas.

Objective 3cDecrease entrenchment ratios to greater than 3:1 in the lower projé@reas. Entrenchment ratio

is calculated as the ratio of th®@ OT EAAO AOAAS8O 1 AAT A T1TAPOITA xEAOE OI
Table 3Targets defined for each-$tream project area, SCthrough S@.
Objective la 1b 2a 2b 2c 2d 2e 2f 3a 3b 3c
Key Key Primary Residual ) Side .
Metric: Piece Piece DZ?;{ Pool Pool SHp:E\;P;?g Sinuosity | Gradient | Channel Iiljr?gaptliaolg EntreRr;(;iP:)ment
Density Density Y Density Depth Length
) ) Channel /
Unit Plece_}s Plece_}s Pool_s Pool_s per Feet Yards per Valley percent Feet Acres Floodpron_e /
per mile | permile | per mile mile mile Length Bankfull Width
Cabins 80 106 26 14-20 4 2,000 1.2 1.1 12,144 +30% 31
Straights 80 106 26 1318 4 2,000 1.2 3.3 2,112 +30% 31
Compression| 80 106 26 17-24 4 2,000 1.2 2.8 3,696 +30% 3:1
Mars Attacks 80 106 26 17-24 4 2,000 1.3 1.8 1,584 +30% 3:1
Elder Growth 80 106 26 16-22 4 2,000 1.2 2.9 2,640 +30% 3:1
Pumpkin| g, 106 26 17-23 4 2,000 12 23 4,752 +30% 31
Patch
Canyon 80 106 26 36 4 NA 1.2 3.4 2,640 +30% NA
Headwaters| g 106 26 41 4 NA 12 38 2,640 +30% NA
Nirvana
Total 80 106 26 16-22 4 NA 1.2 NA 32,208 +30% NA

Monitoring Framework

In order to assess the efficacy of restoration work and the completion status ol
restoration targets, in-stream habitat surveys were completedboth before
(hereafter, pre restoration surveys)and after (hereafter, post restoration surveys)
restoration occurred. Habitat surveys were not completed for the Cool Creek}
Confluence, and as suclurvey results for the Cool Creek Confluence project area
are notdiscussedhere. Surveyors folowed a USFS Region 6 Level 2 stream surve
habitat protocol (USDA 2017 (Figure 3). Pre restoration surveys werecompleted
for all project areas between 2012 and 2017except for the Compression and Mars
Attacks project areas.Unless noted otherwise, pe restoration surveys included
measurements forthalweg length, wetted width, pool counts, pooldepth, side
channel length, bankfull width, and counts of large woody debridVhere possible,
data missing from pre restoration surveyswere estimated using resuls from a [&&
survey competed of Still Creek in 1996SDA 1996 or from the estimates made as |

part of the Sandy River Basin Ecosystem Diagnosis and Treatmedbatabase City
of Portland 2004). Post restoration surveys were completed for all project areas in§
the summer of 2017 after the conclusion of restoration actions. Post restoration,
surveys followed the same protocol as pre restoration surveys, but includeds
additional estimates for spawning gravels, comprehensive side channel surveys Figure 3Stream surveyor Nik Floyd

. . . . measures thalweg depth in the Headwa
and GPS mapping of aflide channel and major log jam structures Nirvana project area.
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Due to the limited time period betweenthe conclusion of restoration actionsand post restoration surveys, it is
important to note that restoration actions have not yet had their full effect as river processesntinue to shape the
system. The results presented in this report are not intended to provide conclusive statements about tHeng-term
effectiveness of restoration work in Still Creek. Rather, thisection of thereport is intended to provide a snapshotof
Still Creek in its condition following the conclusion of major restoration work, with the assumption that natural river
processes will continue to shape the river long into the future.

Objective 1: Increasedrge Woody Debris

Background The Still Creek WRAP noted a lack ¢érge woody debris (LWD)asone
of the most significant issues within the Still Creek watershe@USDA 201). Prior to
restoration, lack of large wood led to decreased channel sinuositiyncreasechannel &
slope, reduced floodplainroughness, decreased pool densities, reduced off channgis
habitat, loss of habitat complexity, andimited spawning gravel retention. Dominant &
tree species within the floodplain have been converted from coniferous to deciduous
species as a result of pastdbds, historic fires, hazard tree removal, and forestg

clearing. This riparian forest transition has reduced the long term large wood delivery
potential along channels within the watershed. Large floods in 1964 and in 19705
scoured channels and swept muchfothe existing large woody material out of the [&&
system. In the aftermath of these floods, the U.S. Army Corps of Engineers, Forg:
Service, other public agencies, and private individuals removed remaining large loggs
and boulders from sections of Still CreekStill Creek key piece levels were particularly
low, and failed to meet standards set by the Mount Hood National Forest LRMP at 10
key pieces per river mile USDA 1990 and the Columbia River Basin Anadromous

Fish Passage PIG at 80 key pieces per riveilen(USDA 199). :

Restoration actions included the addition of an estimated 2,300 wood piese [
throughout the project areas, including at leas800 key pieces of woodOver 84% of 8
these wood pieces were used to construct approximatel240 log jam structures Figure 4
(Figure 5), designed to promote the deposition and retention of spawning gravels, th
formation of slack water and pool habitats, and the reactivation of historic side channels and floodplain habitatsrge
wood pieces were sourced from hazard tree removadebris clean up along highwaysforest thinning operations,
standing riparian trees, and from debris removal from reservoirdn the Bull Runwatershed. Wood was added to the
stream either by cabling overstanding riparian zone trees directly into the river, flying in wood via helicopter(Figure
4), or dragging trees into the river via skidder through the creation of temporary skid roads.

KSt AO2LJi SNJ
eplece of LWD to Still Creek.

SurveyMethods| Survey crews considered all wood pieces exceeding 25 feet in length and 12 inches imuiter as a
piece of LWD; any wood piecexceeding 50 feet in length and 24 inches in diameter was considered a key piece. Any
structure with 2 or more pieces of LWD touching one another was considered a log jam, and GPS coordinates were taken
for all log jams with 4or more pieces of LWDJam data was not collected for pre restoration survey€nly wood pieces
thatwerepartially x EQOE ET O Ebdnkf@ Oravérddorthédted to pieces within bankill were counted. Main channel
wood and jam densities were calculatedising the same GIS length estimatdisted in Table 2 whereas side channel
wood and jamdensities were calculated using side channel measured thalweg lengths.

Survey Resultf Post restoration survey crews recorded 2,7168otal pieces of LWD, including 47Xey pieces, throughout
all project areas(Appendix A, Table A1)Approximately 37% (995 pieces) of all wood was recorded within side channel
habitats. Pre restoration survey data was incomplete for all project areas making it impossible to fully comparaND
counts before and after restoration work.Despite the missing data, atninimum, survey results reveaéd an increase in
1,904 pieces of instream LWD, includingan increase of 305 key piecesalthough this data omits wood from several
miles of side chanml habitat (Table 5). Main channel wood densities were substantially increased across all project
areas, with overall wood densities increasing from 90 LWD pieces per river mile to 282 LWD pieces per river mile, and
key piece densities increasing from 13 jeces per river mile to 54pieces per river mile (Figure §. Pre restoration side
channel wood counts were only availabledr five of eight project areas; howeverpoth LWD and key piece densities
increased in all five of these project areas. Overall posgstoration side channel wood densities were recorded at 133
pieces of LWD per mile of side channel habitgFigure 7).

Survey crews recorded a total of 335 jams throughout the project areawith 194 log jams in the main channel and 141
log jams in sidechannels Though prerestoration log jam countswere unavailable, survey crews estimated that 240 log
jams were created or improved throughrecent restoration work. Over 84% of all wood pieces recorded; or 2,295
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pieces of LWDz were recorded as part of dog jam (Appendix A, Table
Al). Main channel jam densities ranged from 25 log jams per river mile
in the Straights project area to 51 log jams per river mile in the
Compression project area, with an overall jam densitgf 32 log jams per
river mile (Table4). Side channel log jam densities ranged frorh3 jams
per mile of side channel habitat in the Headwaters Nirvana project area
to 40 jams per mile of side channel habitat in the Straights project area
(Table 4.

Discussion While overall key piece dendies are gill below both PIG
(80 pieces perriver mile) and LRMP (106 pieces per river mile)
standards, the Cabins, Compression, Mars Attacks, and Elder Growth
project areas on their own nearly meet, or exceed PIG standards. rigyre 5an example of a channel spanning restorat
Similarly, the Compression, Mrs Attacks, and Elder Growth project |ogjam in the Cabins project area. Photo is facing
areas are all within approximately 80% of LRIP standard compliance upstream.

(Figure 6).

Main Channel LWD Density

LRMP Key Piece Standard
(106 pieces per mile)

_ PIG Key Piece Standard
(B0 pieces per mile)

. Post Restoration Key LWD
. Post Restoration Total LWD

. Pre Restoration Key LWD

. Pre Restoration Total LWD

Wood Density (LWD per mile)

Figure 6Main channel wood densities compared between pre and post restoration survey data.
*Pre restoration survey data were unaviléfor the Mars Attacks and Compression project areas; data represented here were pulled from the 1996 Still Crewdk tBeriZ&yE Batabase.
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Figure 7Side channel wood densities compared between pre and post restoration survey data. Insidfieistoration data were available to estimate
overall pre restoration LWD densities
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